CLAIM S, 



1. A method of managing resources in a switdied network comprisins the. steps 
Gf:- 

(a) assigning a respective Wti^* value to each of a plurality of network users, 

(b) assigning respective set point v^ues for a neitwork peribmianoe 
parameter for each of a plurality of routers in the network , 

(c) assigning a respective initial price value to ea^;^ router which Is 
associated with the network performance param^er at the router, and 

(d) operating a first control loop which is to> 

{i) receive respective rrteasures of the actual networic perfarmance 
at each of the routers, 

(ii) calculate for each router, a (Ht^Hs^^i off d^n&nce values vMch 
are the respective differences between ttte acii;^ p^Onfriance and^the 
set point for each router, 

(iii) adjust the price value for each imjier by a ^ctor based on lhie 
respective difference value, 

(iv) generate a fiow price value for each user by combining the price 
values for each of the routers in the past oi'Vem respiidive t^r's desired : 
data flow through the network. 

(v) allocate a resource share value for each user which represents 
the value of the respective WtP value taking account of the respective 
flow price value, and 

(vi) cause the ingress router for each user restrict flow into the 
networi< Ingress from each user in accordance with each user's 
allocated resource share value, 

whereby the actual network peffomnan<» at esKh router is made to conv^e to 
the set point value for the respective router by automatic admission con&'ol 
adjustments at the networi< ingress routers. 

2. A method according to claim 1, wherein the WtP values for each user is ' 
associated with user band>width requirements, ti^ price values are associ^ed 
with bandwidth usage at each router and wheiBin control loop is operable to 
receive measures of bandwidth usage at each router 



A method according to dalm 1, wter^ir* ^ W^'v^.ior each user Is 
associated with user QoS le^jk^ts. the;fiet point va,iies are associ^d 
with QoS parameters at ea#i iMer. the price vali^ are €«sociated with CdS , 
at each router and wherein th^coritrol loop is opcrai>te to iecejv6 measures of 
QoS at each router. 

A method accoixling to claim t including assipving respective second s^,fpint . 
values for a second networi< perfonrvance pa^ra^rfer eaOh erf a pluialj^ ^ ; 
routers in the networK assigning a respective lniail:sacond 
router which Is associated with the second network f^onnanc© parameter at 
the router, and further including operating a service miinager operabie to 
monitor the said convergence of the actual r^wO«c terfoimance with the set 
point network perfomiance and to provide a provisioning potenliai value ip a ^ 
second control loop, the second control loop being operable to 

(vli) receive respective measures of tie actual second net^ik 
performance parameter at each of the pouters, 
(vlll) calculate for each router, a plurality of difference, values which 
are the respective differences between the actual second network 
perfbmiance parameter and the second set point for each router. 

(ix) adjust the second price value for each rout«ir by a factor based 
on the respective difference value, 

(x) generate a second flow price value for each user by summing 
the second price values for each of the routers In the path of the 
respective user's desired data flow through the network, and 

(xi) allocate a second resource share value fcr each user whfch 
represents the value of the respective provisioning potential value 
divided by the respedive second flow price value, 

the ingress router for each user being caused to restrict flow into the network 
ingress from each user in accordance with each user's first and secorjd , 
allocated resource share values, whereby the actual networfc performance at 
each router is made to conveise to the first and second set point values for the 
respective router by automatic admission control adjustments at the network 
ingress routers. 



A method according to d#n; 4, wfeecein "^f d^m for ^ch user is 
associated with user QbS requirements,, the ^E^^m is associated vn'^ 
QoS at each router, the prteesvate are ass^s^n^'vi^ Qc^ at each router 
and wherein the first contol tcKip Is operate-to tsc^e Rteasures of QoS at 
each router. 

A method according to claim 4 or 5, wherein the ppovlsioning potenttai value for 
each user is associated witii user bar)dw1diii r^quu^irrient^, second set pomt 
values are assodated with bandwdth usage at frouter, the second price 
values are associated with bandmdth us^e at ead^ n%|j:er and wherein the 
second controi loop Is opersbie to recsive measures of bandwidth usage at 
each router. 

A method according to claim 1 , wherein the piice ^ue is a* ijusted in the control 
loop by a ^ctor which Is the ppiduct of tiie <S^^£^mm value and a number in the 
range 0.1 to 0.2. 

A method according to claim 4, wherein the price value is adjusted in the control 
loop by a factor which is the product of the difference value and 0.16. 

Admission controi apparatus for a switehed netvwark having a plurality of 
routers, the apparatus being arranged to:- 

(a) racofd a predetermined rBspective Wtf^ value for '^ch of a plurality of 
network users, each of ttie users being coupled to ihe network via an ingress 
router, 

(b) record respective predetsmninsd sat pcn'nt values for a networic 
performance parameter for each of a plufEdily of routers in the network, and 

(c) to assign a respective initial price, vedue to each router whidi is 
associated with the ne^A/ork performance parameter at the router, and 

the apparatus comprising loop control means operable to:- 

(i) receivB respective measures of acbjai network performance at 
eadi of the routers, 

(ii) calculate for each neuter, a plurality of difference values which 
are the respective differences between the actual perfomiance and the 
predetermined set point for each router, 
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(Hi) adjust the price val«# for each rai^ tiy ^ prBdeJermir^ 
based on the respecth^ drfrerence 

(iv) generate a flii*^ price value for eaith u»ir of the netwoiK J^y 
combining the price values for each of ffie routes .n the cf t»e 
respet^ve user's desired iteta ftow thn»^tl^ network, 
(V) allocate a resource share value fef each Lser which represents 
the value of the respedive WtP valtt^ !^ acct>unt of the respective 
flow price value, and 

(vi) gause the ingress router for each user to restrict fiow ^ the 
networic ingress from each user in accorrfan<« with each user's 
allocated resource share vaiue, 
Whereby the actual net«ort< p»fonnance at each ™«.er n^de » co-wen^ to :th» 
point value for the respective .outer t^ automeUc 3<W»lon cental «l,u,tn«nts at the 
networi< ingress router. 

10. computer software which when executed, oper^l^s to manage resources in a 
switched network by perfomlng the steps of:- ,^ 

(a) assigning a respec^ve WtP valueto each of a pluniWy of network ^sers, 

(b) assigning respective sot point values for a network performance 
parameter for each of a plurality of routers in the network . 

(c) assigning a ^spective initial price value to each router which is 
associated with the network performance parameter at the router, and 

(d) operating a first control loop whH* is opeiisbte to:= 

(i) receive respective measures of the actual network performance 
at each of the routers, 

(ii) calculate for each .^uter. a plurality of dltferenoe values whidi 
are the respective differences between the actual perfonnance and the 
set point for each router, 

(ill) adjust the price value tor each r^Mter by a factor based on the 
respective difference vsUue, 

(iv) generate a flow price value for each user ty combining the price 
values for each of the routers in the path .^Ihe respective user's des«^ 
data flow through the network. 
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(V) allocate a m'^^--^.-^!tMije^i^^^s'; ' 

the value of the t«si>ecth« WtP ^kmi dOGOurrf W' 'ifee 

respective flow prioe value, and 

(vl) cause the imgr^ royter far tiser to msltikA flow; i|itd $ie 
network ingress from user in s&tmi&msi with each usei^s 
allocated resource share vaJue, 
whereby the actual network perforrnanceEft esda^Mgr Is^m^ 
the set point value for the n^pecAive roi^r by awtonnaiic admission control 
adjustments at the netwwk ingress roiSers. ' ;/ ' 

Admission control apparatus for a switched network, ihe apparatus being 
arranged to monitor a first r^stwork f^ormance ^suamettu- in relation to a first 
setpoint value and to aC^i^ a first pricing y#i^ |^s^ ©i ttoe converg^oe of 
the network perfbmiance to the flrst se^li^ vstfuie and or t a firiBt willii^nesis to 
pay parameter, the apparatys being lurQier arraf^d ixi monitor a second 
network performance parameter in relation to a second setpoint and to vary the 
bandwidtfi admitted at an ingress of the network basjSd on the convergence of 
the network performance to the second se^int v^ue and on the first pricing 
value whereby the network performance is made to converge to the first and 
second set point values by automatic admis^n control adjusfrnents at the 
network ingress router. , 

A telecommunications networit including admission contra] apparatus for a 
network being anangad to> 

(a) record a predetermined respad^e Wt* e^acb of a f^uraiity of 
network users, each of the users being coupled to tiie r etwork via an ingress 
router, 

(b) record respective predetemiined set point values for a network 
performance parameter for each of a plurality of routers In the rvetwork, and 

(c) to assign a respective initial price value to fiach router which is 
associated with the network performance parameter at tiio router, and 

the appanatus comprising loop control means operable to 

(i) receive respective measures of actual n€)twork performance at 
each of the routers. 
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(it) calculate far eokh rm^r, a pJunsdg^ #^iteii^p<^}^hies< which . 
are the respective 4ilNNi09s |}^eenift^»ii^l p^^mm and the 
predetermined set pd&iifeF each rdatfe^. 

(iii) adjust the price virtue for ea^ fitter % a predetermined fadtor 
5 based on the respective difference value, 

(iv) generate a flow price value fc^ each user of the net«vorfc t>y 
combining the price values for ea(^ el ^e istlters In t^^ path of the 
respective user's desired data flow thr^itgh l^iieMirk. 

(v) atiocate a resource share value f(^,e^ usidr yi^ic^ represents 
10 the value of the re^:>ective WtP \^ye and takes account of the 

respective flow price value, and 

(vi) cause the ingress router for each t«ser to restrict flow into the 
network ingress from each user in acooRlffiice with each user's 
allocated resource share value, 

15 whereby the actual network perfonnance at eac^ roi^ i^<m&^^ d)nvlerge to the set 
point value for the respective router by automatic admission control adjustments at the 
network ingress router. 

20 12. A dynamic resource control network wherein a network operator oanfenolled 
entity, rather than the user itself, determines willingness to pay associated with 
user traffic, responsive to nesource pricing irrformalSon provided from traffic 
routing nodes in the said network. 

26 13. A method of managing a dynamic resource control networi< wherein a network 
operator controlled entity, rather than the user iteelf, detentiines willingness to 
pay associated with user traflic, respondve to resource pridhg information 
provided from ttafflc routing nodes in ttie sakf itetwtMlt. 

30 14. Software on a machine readable medium for managing a dynamic resource 
control network wherein a nehvork operator confipolied eritity. rather than the 
user itself, detemiines wiliingness to pay as»}ciated with user traffic, responsive 
to resource pricing information provided from tr^c routing nodes in tf« sjaid 
network. 
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